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1. Introduction
$K$ , $M$ $K$ ( ) , $G=KiM$ . , $K$ $G^{\mathrm{t}}$ $M$
( , $l\mathcal{V}I$ $G’$ ) . , NI $G’-$
. , factor set $G\cross Garrow M$ $G$
$M$ 2 cohomology $H^{2}(G, M)$
([B], [S]).
, association scehme , [BH]
, association scheme
. , [H] ( ) association scheme
. , [BH] .
, [BH] $l\mathcal{V}I$ ,
. 2 cohomology , 1 cohomology [ $\mathrm{H}$
.
2. Association Schemes
[Z] , association scheme, closed subset factor association
scheme .
Deflnition 2.1 $X$ , $G’$ X $\cross$ X I , $X \cross X=\bigcup_{g\in G}g$ $\mathrm{s}^{\backslash }\mathrm{j}\mathrm{o}\mathrm{i}\mathrm{n}\mathrm{t}$
$\emptyset\not\in G$ . $1_{X}=\{(x, x) |x\in X\}\in G’$ , $g\in G’$ $g^{*}$. $\simeq^{--}\{(y, \cdot x.)|(x, \prime y)\in$
$g\}\in G$ . [ , $g,$ $h,$ $k\in G$ , $a_{gh\mathrm{A}}..\in \mathbb{Z},$ $a_{ghk}\geq 0$
$(x,y)\in kl_{-}’7\mathrm{X}^{\backslash }.\text{ }$
$|\{z\in X|(x, z)\in g, (z, y)\in h\}|=a_{ghk}$
, $(X, G)$ association scheme .
Example 22 $G$ , $g\in G$
$\tilde{g}=\{(x, y)\in G\cross G|y=xg\}$
$G=\{\overline{g}|g\in G\}$
, $(G,\tilde{G}^{t})$ association scheme .
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Definition 2.3 $(X, G)$ association scheme . $g,$ $h\in G$ ,
$gh=\{l\in G|a_{\mathit{9}}hl>0\}$
, $(x, y)\in g$ $\downarrow\acute.y=g$
Definition 2.4 association scheme $(X, G)$ thirl , $g\in G^{1}$ .$\cdot x$. $\in.\mathrm{t}’$
,
$|\{\prime y\in X|(x, \prime y)\in g\}|=1$
.
Remark 2.5 $(X, G)$ thin association scheme , $G’$ ,
$j$
$g,$ $h\in G$ $|gh|=1$ , $gh=\{k\}$ $gh=k$ $C’$
. , $(X, G)\simeq(G, G\tilde)$ .
Definition 2.6 $(X, G)$ association scheme . $H(\neq\emptyset)\subseteq G$ $G$ closed subset
, $h,$ $k\in H$ , $h^{*}k\subseteq H$ .
Definition 2.7 $(X, G)$ association scheme, $H$ $G$ closed subset . $\cdot\dot{x}$. $\in.\mathrm{t}’$
,
$x^{\backslash }H=\{y\in X|xy\in H\}$
$H_{xH}=\{h\text{ }H |h\in H\}$ $h_{xH}=\{(\prime y, z)\in h|y, z\in.x..H\}$
$g\in G$ ,
$g^{H}=$ { $(.x.H,\prime yH)|.x..y\in h.\dot{g}k,$ $\exists$h, $k\in H$}
,
$-\lambda’/H=$ $H$ $\in X$ }
$G//H=\{g^{H}|g\in G\}$
$\langle_{1}$
Proposition 2.8 $(X, G)$ association scheme .
$(1)$ ( $[\mathrm{Z}$ , Theorem 1.5.1]) closed subset $H$ .$X^{\backslash }\in X$ } , $(xH, H_{xH})$ association
scheme .
$(2)$ ( $[\mathrm{Z}$ , Theorem 1.5.4]) closed subset $H$ , $(X,/H, G//H)$ ( association scheme
.
$(3)$ ( $[\mathrm{Z}$ , Theorem 2.3.4]) $(X/R, G//R)$ thin closed subset $R$
. (thin residue .) , $\overline{G}’=G//R$ 1
Defin.tion 2.9 $G$ closed subset $H$ $\mathit{9}\in G$ ,
$gH= \bigcup_{h\in H}gh,$ $Hg=\cup h\underline{\epsilon}$Hhg
$g\in G’$ $H$ norrnal closed subset .
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3. Extensions of association schemes
. association scheme $(_{\lrcorner}\mathrm{k}’, G)$ , $r:0\in.\mathrm{k}’$
Defin.tion 3.1 $(X, G),$ $(Y, H),$ $(Z_{j}K)$ assocoation scheme .
$(Y, H)arrow a(Z, K)-^{\beta}(X, G’)$
, $(X, G)$ $(Y, H)$ .




Example 3.2 $(X, G)$ assocoation scheme, $H$ $G\mathit{0}$) closed subset . ,
$(x_{0}H, H_{x0H})arrow(X, G)arrow(_{\sim}\lambda’/H, G//H)$
$(X/H, G//H)$ $(x_{0}H, H_{x0H})$ ( $.\cdot x_{0}.H$ ) .
2 .
Definition3.32
$E_{i}$. : $(Y, H)arrow\alpha_{*}$
.
$(Z\dot{.}, \mathrm{A}_{i}^{\nearrow}.)arrow\beta_{j}(X, G)$ $(.i=1,2)$
,
$\varphi$ : $(Z_{1}, K_{1})arrow(\ulcorner Z_{2}, \mathrm{A}_{2}^{\prime’})\sim,$
$\varphi a_{1}’=a_{2}.,$ $\beta_{1}=\beta_{2}\varphi$ , $E_{1}$ $E_{2}’$ ( 1 ( .
$(X, G)$ association scheme, $x_{0}\in X$ , . $M$ $J\triangleright$ ( ) .
[BH] , $\overline{G}$ $M$ . $P(M)=\{A\subseteq M|A\neq\emptyset\}$ .
Definition 3.4 $\phi:P(M)arrow P(M)$ , $\mathrm{S}’$-automorphism .
$\phi(A+B)$ $=\phi(A)+\phi$(B), $\phi(A\cup B)$ $=\phi(A)\cup\phi$(B) $(\forall A, B\in P(M))$
$\phi(M)=M$ .
SAut(M) $S$-automorphism . 3 .
Assumption 3.5
$\overline{G}rightarrow$ SAut(M), $\overline{g}\mapsto[m \mapsto m\overline{g}=mg]$





$C(X, M)=\{f : X\cross Xarrow M|f(x_{0}, x)=f(x,x)=0, \forall x\in X\}$
$f\in C$ (X, $M$) ,
$X_{f}=X\mathrm{x}M,$ $Gf=\{(g, rr\iota)f|g\in G, \prime rr\iota\in \mathit{1}\mathcal{V}I\}$
$(g, m)_{f}=\{((x_{1}, m_{1}), (x_{2}, m_{2}))|x_{1}x_{2}=g,rr\iota_{2}’\in?n+f(x_{1}, x_{2})+m_{1}g\}$
$\langle\tau$
, $G_{f}$ $Xf\cross Xf$ $\mathrm{I}\mathrm{J}$ . , $.Yf,$ $Gf$ association scheme
.
Definition 3.7
$\tilde{Z}(X, M)=$ {$f\in C(X,$ $M)|(X_{f},$ $G$f):association scheme}
$\hat{Z}$ (X, $M$) $f\in C$ (X, $M$) , $x_{1},$ $x_{2},x_{3}$ ,
$-f(x_{2}., x_{3})+f(x_{1}, \cdot x_{3}^{\backslash })-f$ (x1, $x_{2}$ ) $\cdot’\iota_{2}^{\backslash }x_{3}+(0.x_{1}.x_{2}.)x$2x3
$x_{1}x_{2},$ $x_{2}x_{3}$ , x,x .
$\hat{Z}$ (X, $M$) factor set ,
.
Theorem 3.8
$\hat{Z}(X, M)\subseteq\tilde{Z}(X, M)$ .
$f\in\tilde{Z}(X, M)$ association scheme $(_{\wedge}K_{f}, G_{f})$ $\acute{\{}$ , ( $(X, G)$
.
Lemma 3.9 $f\in\tilde{Z}$(X, $M$) ,
$E_{f}$ : $(M, \Lambda\tilde{f})arrow\alpha(X_{f}, G’f)arrow\beta$ (X., $G$)
$\alpha(m)=(x_{0}, m),$ $\alpha(\tilde{m})=(1_{X_{j}}rr\iota)f$
$\beta$ (x, $?n$) $=x,$ $\beta$ ((g, 7n) $f$ ) $=g$
assocoation $\mathrm{s}\mathrm{c}\mathrm{h}\mathrm{e}\mathrm{n}\iota \mathrm{e}$ .




Definition 3.11 $B(X, M)\text{ }f\in c,(X, M)\vee C^{\backslash }\backslash$
$p:Xarrow M,$ $q$ : $Garrow M,$ $p(x_{0})=q(1_{X})=0$
$/(x_{1},x_{2})\in q(x_{1}x_{2})-p(x_{2})+p(\prime x_{\mathrm{I}})x_{1}x_{2}$ $(\forall x_{1},x_{2})$
.
Theorem 3.12 (1) $B(X, M)\subseteq Z(X, M)$ .
$(2)E_{f}\sim E_{f’}\Leftrightarrow f-f’$ a $B(X, M)$ .
cohomology .
Definition 3.13
$\tilde{H}((,\mathrm{X}, G), M)=(\overline{Z}(X, M)+B(X, M))/B(X, M)$
, $E((X, G),$ $M)$ (1) (2)
$(M,\tilde{M})$ $arrow\alpha$ (Z.’ $K$ ) ’- $(X, G)$
:
$(1)\alpha(M)\}\mathrm{h}K\text{ }$ normal closed saubset.
$(2)$ ($M$ $\alpha(\tilde{M})$ )
$mg=$ lC’mlC $\cap M,$ $g\in G’$ , $g=$ fl(k)
35 .
$\tilde{H}$ ((X, $G$), $M$ ) .
Theorem 3.15
$\tilde{H}((X, G),$ $M)\simeq E((-\mathrm{t}’, G),$ $M)$ .
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